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Helicobacter  pylori  (Hp)  inhabits  the  stomach  of >  50%  of  humans  and  has  been  established
as  a  major  etiological  factor  in  the pathogenesis  of  chronic  gastritis,  gastric  atrophy,  peptic
ulcer disease,  gastric  adenocarcinoma,  and  gastric  mucosa-associated  lymphoid  tissue  lym-
phoma.  The  aim of  this  study  was  to  provide  unequivocal  information  about  Hp-associated
gastritis  grading  according  to  the  Sydney  grading  system  and  to compare  the  histopatholog-
ical  features  with  the endoscopic  ﬁndings  and  anti-Hp  immunoglobulin  (Ig)G  serological
status.  This  analytical  study  was  conducted  on  157 patients  with  dyspeptic  gastritis.  All
patients  underwent  esophagogastroduodenoscopy,  and  antrum  and  corpus  biopsies  were
taken.  Blood  samples  were  obtained  from  all participants.  Different  stains  were  performed
on formalin-ﬁxed,  parafﬁn-embedded  tissue  blocks  that included  hematoxylin  and eosin
and Giemsa  stain  for histopathological  interpretation.  The  endoscopic  ﬁndings  of gastritis
were  observed  in  120  patients  and  most  of  them  showed  hyperemia  (80  patients),  whereas
seven  patients  had  normal  appearing  gastric  mucosa.  Histologically  variable  numbers  of
mononuclear  inﬂammatory  cellular  inﬁltrates  were  seen  in  150  cases  (95.5%).  Most  of
them  showed  Grade  1  gastritis  (80  patients),  whereas  Grades  2  and  3  were  found  in 43
and  27  biopsies,  respectively.  Hp  colonization  was observed  in  most  of the  examined  biop-
sies  (93.7%).  Hp-IgG  seropositivity  was  found  in  80.9%  of  cases  and  19.1%  were  seronegative.
The relationship  between  endoscopic  and  histological  ﬁndings  was  signiﬁcant  (p  <  0.001).
Published  by Elsevier  Ltd.  on  behalf  of  Saudi  Society  of  Microscopes.. IntroductionInfection by Helicobacter pylori (Hp) has been estab-
ished as a major cause of chronic gastritis. It affects ∼50% of
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213-879X/Published by Elsevier Ltd. on behalf of Saudi Society of Microscopes.the world’s population, and it is important in the pathogen-
esis of other gastrointestinal diseases such as peptic ulcer
disease, gastric adenocarcinoma, and gastric lymphoma
[1–4]. Studies reported that its prevalence ranged from <
15% in some populations to virtually 100%, depending on
socioeconomic status and country development [5,6].
The National Institute of Health Consensus Develop-
ment Conference concluded that patients with Hp infection
should receive antimicrobial therapy, as the risk of ulcer
oscopy a168 T.M.M. Hassan et al. / Journal of Micr
recurrence and associated complications do not dimin-
ish unless Hp infection is cured [7,8]. The inﬂammatory
process has been shown to disappear following eradica-
tion of Hp infection, and similar inﬂammatory changes
have been identiﬁed in animal models of Hp infection
[9]. The histological features of Hp infection are including
active inﬂammation and mononuclear cellular inﬁltrates
which are particularly useful in differentiating bacterial
gastritis from non bacterial induced gastritis [10]. Chronic
inﬂammation plays important roles in the development of
various cancers, particularly in digestive organs, including
Hp-associated gastric cancer (GC) [11]. GC is an impor-
tant cause of cancer-related death, particularly in Europe,
so understanding the pathogenesis of Hp-induced GC may
improve risk stratiﬁcation for prevention and therapy
[12,13]. Additionally, circumstantial evidence suggests that
infection with Hp may  increase the risk of gastric lym-
phoma, and 60% of cases evolve from chronic gastritis
associated with Hp infection [14,15]. In addition to the
above, Hp is well recognized as a Class 1 carcinogen because
its long-term colonization can provoke chronic inﬂam-
mation and mucosal atrophy, which can further lead to
malignant transformation [16].
Assessing gastritis involves clinical, endoscopic, and
histopathological examination [17–19]. The Sydney grad-
ing system for chronic gastritis and its updated Houston
version are the commonly used nomenclature for gastritis
but they remain inconsistent [20]. This system categorized
gastritis according to intensity of mononuclear inﬂam-
matory cellular inﬁltrates, polymorph activity, atrophy,
intestinal metaplasia, and Hp density into mild, moder-
ate and severe categories [20,21]. Nonstandard histology
reporting formats are still widely used for gastritis and
even specialists are often frustrated by the histological def-
initions that make it difﬁcult to identify candidates for
clinicoendoscopic surveillance [2]. Additionally, there is no
simple validated test to quantify the density of Hp infection
[22].
Chronic inﬂammation of the gastric mucosa is also asso-
ciated with detectable levels of anti-Hp immunoglobulin
(Ig)A and IgG classes [23]. Almost all Hp-infected individ-
uals have elevated levels of IgG antibodies, but only in about
two-thirds of cases does the IgA titer exceed the cut-off
level [24]. Anti-Hp-IgG titer usually remains elevated for
long periods after bacterial clearance or eradication [25].
In the same way, its elevated titer is signiﬁcantly associ-
ated with atrophic gastritis and with the presence of GC
[26]. This study will supply clinicians, surgeons, and gen-
eral practitioners with insights into these three diagnostic
methods for Hp, including endoscopy, histopathological
features of Sydney grading, and serology.
2. Materials and methods
2.1. Patient selection
From August 2012 to July 2014, 157 patients were
selected from those who came to the surgery outpa-
tient clinic, Arar Central Hospital, Arar, Saudi Arabia.
These patients had symptomatic dyspepsia. The patients
were examined clinically, and various routine laboratorynd Ultrastructure 4 (2016) 167–174
investigations were done, including complete blood count,
liver and renal function tests, and bleeding and coagulation
assessment. Then, the patients underwent esophagogas-
troduodenoscopy (EGD). Patients were excluded if they
had taken Hp eradication treatment such as antibiotics,
proton pump inhibitors, or H2 antagonists in the 4 weeks
before endoscopy. All the patients gave signed informed
consent for biopsies and blood samples.
2.2. Endoscopy
EGD was performed in all our patients in the endoscopy
section using Olympus (GFIXQ150, SN:2206196, Olympus
corporation, Tokyo) forward viewing EGD under intra-
venous sedation. A minimum two gastric mucosal tissue
biopsies (1 each from the antrum and corpus) were taken.
All the patients were examined for ﬁndings suggestive of
endoscopic gastritis, such as erythema, hyperemia, atro-
phy, and mucosal nodularity according to the criteria of the
Sydney grading system [20]. Additionally, they were exam-
ined for the presence of gastric erosion and ulceration. Also,
they were evaluated for the anatomical location of gastritis,
including antrum, antrum predominant pangastritis, and
corpus predominant gastritis. Findings which were sug-
gesting duodenitis, such as hyperemia or ulceration, were
considered [27]. Patients were considered endoscopically
normal if the gastric mucosa was pink, smooth and lustrous
[28].
2.3. Anti-Hp IgG
Blood samples were collected from all the patients, then
serological analysis was performed in the Serological Unit
of the Department of Virology, Arar Central Hospital for
the presence of serum anti-Hp IgG antibody by enzyme-
linked immunosorbent assay, using Hp-IgG from the UDI-
labs (United Diagnostic Industry, KSA; dilution 1:100). The
results were recorded as positive or negative according to
the manufacturer’s directions of OD value of cut-off control
which had upper limit of 9.999 and lower limit of 0.480
(UDI-labs; 2013).
2.4. Histopathology
All the obtained biopsies were collected, placed on ﬁlter
paper, ﬁxed in 10% neutral formalin, and sent for prepa-
ration of formalin-ﬁxed, parafﬁn-embedded tissue blocks.
Three-micrometer-thick sections were prepared. One set
of tissue sections was stained with hematoxylin and eosin
and the other with Giemsa stain for histopathological
examination (by 2 experienced pathologists), including
detection of Hp in the gastric mucosa. The biopsies were
evaluated for the intensity of mononuclear inﬂamma-
tory cellular inﬁltrates, inﬂammatory activity (neutrophilic
inﬁltrations), glandular atrophy, metaplasia, reparative
atypia, and dysplasia [21]. Additionally, the cases were
graded according to the Houston-updated Sydney system
[20], which was  graded according to the intensity of mono-
nuclear inﬂammatory cellular inﬁltrates within the lamina
propria: absent inﬂammation (Grade 0), mild inﬂammation
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Table 2
Clinical and endoscopic ﬁndings.
Data No. of cases
Age (y)
25–50 100
51–80 57
Sex
Male 100
Female 57
Endoscopic ﬁndings
1- Endoscopic gastritis 120 (76.4)
a. Hyperemia 80
b. Erosions 15
c. Ulcerations 10
d. Nodularity 15
e. Location of endoscopic gastritis
-  Antral 90
- Antrum predominant pangastritis 15
- Corpus predominant gastritis 15
2- Normal gastric mucosa 7 (4.5)
3- Endoscopic duodenitis 12 (7.6)
4- Gastroesophageal reﬂux disease 10 (6.4)
5- Hiatus hernia 8 (5.1)
Total 157
Data are presented as n or n (%).
Table 3
Frequency of serum levels of Helicobacter pylori immunoglobulin G.
Frequency % Valid % Cumulative %
Positive 127 80.9 80.9 80.9
Negative 30 19.1 19.1 100.0
Total 157 100.0 100.0
T
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Grade 1), moderate inﬂammation (Grade 2), and severe
nﬂammation (Grade 3; Table 1).
.5. Statistical analysis
The statistical analysis was undertaken using SPSS for
indows version 16. A Z test was used for comparison
etween two proportions. Results were considered to be
tatistically signiﬁcant at p < 0.05.
. Results
.1. Clinicoendoscopic ﬁndings
The patients’ age ranged from 25 years to 80 years
ith an average of 47 years; 100 patients were male and
7 were female. All patients had heartburn, nausea, and
pigastric pain, which did not respond to normal treat-
ent. EGD revealed features of endoscopic gastritis in 120
atients: hyperemia in 80, erosion in 15, ulceration in 10,
nd nodularity in 15. Regarding the anatomical location
f endoscopic gastritis, antral gastritis was found in 90
atients, and antrum predominant pangastritis and cor-
us predominant gastritis in 15 patients each. All the
bove ﬁndings were signiﬁcant (p < 0.001). Seven patients
4.5%) had normal appearing gastric mucosa. Endoscopic
uodenitis in the form of hyperemia and ulceration was
bserved in 12 patients, and 10 patients were diagnosed
ith gastroesophageal reﬂux disease, and eight with hiatus
ernia (Table 2).
.2. Anti-Hp-IgG
Anti-Hp IgG seropositivity was found in 127 patients
80.9%), with a maximum level of 1189.66%, whereas
eronegativity was seen in the remaining 30 patients
19.1%; Table 3).
.3. Histopathological ﬁndings
In gastric biopsies, mononuclear inﬂammatory cellular
nﬁltrates were found in 150 cases (95.5%). The intensity
f these inﬂammatory inﬁltrates was variable, with Grade
 gastritis (G1) detected in 80 cases (Figure 1), Grade 2
astritis (G2) in 43 cases (Figure 2), and Grade 3 gastritis
G3) in 27 cases (Figure 3). In addition, lymphoid folli-
les with germinal center formation were seen in 40 cases
Figure 4), as well as active inﬂammation with polymorph
nﬁltration in the lamina propria or inside the glandular
umina identiﬁed in 50 cases (Figure 5). Also, 15 cases
Fig. 1. A case of gastric biopsy with Grade 1 gastritis showing mild mono-
nuclear cellular inﬁltration with excess plasma cells in the lamina propria
(hematoxylin and eosin, 200×).
able 1
arameters of gastritis grading according to the updated Sydney system [20].
Corpus
No inﬂammation
(G0)
Mild inﬂammation
(G1)
Moderate
inﬂammation (G2)
Severe
inﬂammation (G3)
ANTRUM No inﬂammation (G0) Grade 0 Grade I Grade II Grade II
Mild  inﬂammation (G1) Grade I Grade II Grade II Grade III
Moderate inﬂammation (G2) Grade II Grade II Grade III Grade IV
Severe inﬂammation (G3) Grade III Grade III Grade IV Grade IV
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Fig. 2. A case of gastric biopsy with Grade 2 gastritis revealing moder-
ate mononuclear cellular inﬁltration in the lamina propria and cryptitis
(arrow) (hematoxylin and eosin, 100×).
Fig. 5. A case of gastric biopsy with Grade 3 gastritis revealing severe
mononuclear cellular inﬁltration in the lamina propria and active inﬂam-
mation cryptitis formation (arrow) (hematoxylin and eosin, 400×).
between these diagnostic ﬁndings, endoscopic positivity
for gastritis was found in 76.4%, and histopathological pos-Fig. 3. A case of gastric biopsy with Grade 3 gastritis showing severe
mononuclear cellular inﬁltration in the lamina propria (hematoxylin and
eosin, 40×).
showed mucosal glandular atrophy (Figure 6); ﬁve showed
intestinal metaplastic changes (Figure 7); 12 showed repar-
ative atypia of the mucosal glands (Figure 8), whereas, 10
cases exhibited dysplastic changes (Figure 9). Hp coloniza-
tion was seen in 147 biopsies (Figure 10), among which,
three showed gastric adenocarcinoma that developed in
addition to chronic Hp-induced gastritis (Figure 11). There
was a signiﬁcant correlation between the various grades of
gastritis and Hp colonization (p < 0.001). Hp mononuclear
inﬂammatory cellular inﬁltrates, lymphoid follicles, and
Fig. 4. A case of gastric biopsy with Grade 3 gastritis showing severe
mononuclear cellular inﬁltration in the lamina propria with lymphoid
follicle formation and glandular atrophy (hematoxylin and eosin, 40×).Fig. 6. A case of gastric biopsy with Grade 3 gastritis showing severe
mononuclear cellular inﬁltration with glandular atrophy (hematoxylin
and eosin, 200×).
inﬂammatory activity were observed in most cases (95.5%)
with signiﬁcant correlation (p < 0.001). For comparisonitivity for Hp infection in 93.6%, whereas IgG seropositivity
Fig. 7. A case of gastric biopsy with Grade 2 gastritis showing moderate
mononuclear cellular inﬁltration with intestinal metaplasia (hematoxylin
and eosin, 200×).
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Fig. 8. A case of gastric biopsy with Grade 3 gastritis revealing
severe mononuclear cellular inﬁltration and atypical reparative glandular
changes (hematoxylin and eosin, 100×).
F
a
a
w
t
s
a
n
F
H
fig. 9. A case of gastric biopsy with Grade 2 gastritis revealing moder-
te mononuclear cellular inﬁltration and dysplastic changes (hematoxylin
nd eosin, 400×).
as detected in 80.9%. So, histopathological identiﬁca-
ion of Hp was considered more reliable followed by IgG
eropositivity and endoscopic ﬁndings, yet both endoscopy
nd histopathology are considered to be invasive tech-
iques (Tables 4 and 5). Regarding the parameters of
ig. 10. A case of gastric biopsy with Grade 2 gastritis showing severe
elicobacter pylori colonization within the superﬁcial mucus overlying the
oveolar epithelial cells (arrows; Giemsa stain, 400×).Fig. 11. A case of gastric adenocarcinoma revealing malignant glands
with Helicobacter pylori colonization within the glandular lumen (arrow;
Giemsa stain, 400×).
endoscopy and histopathology, there was  insigniﬁcant
correlation between some variables, including Grade 1 gas-
tritis (G1) and endoscopic hyperemia (p > 0.001), yet the
latter revealed a signiﬁcant relationship with Hp coloniza-
tion.
4. Discussion
Despite its declining incidence, GC (especially the
intestinal-type mainly associated with Hp infection) is still
a lethal malignancy [12], and primary prevention through
Hp eradication is consistently recommended [29–31].
Gastric mucosal atrophy is generally considered the “can-
cerization ﬁeld” in which GC develops. Based on such a
rationale, incorporating the experience gained with the
Sydney system and with the international group (Operative
Link on Gastritis Assessment) proposed an equivalent grad-
ing and staging systems for reporting gastric histology rank
gastritis-induced cancer risk according to both the topog-
raphy and the extent of glandular atrophy [20,32–35]. The
available clinicopathological classiﬁcations of gastritis are
inconsistently using because most of them are not provid-
ing clinicians with immediate prognostic and therapeutic
information. In addition, because they lack explicit ranking
of severity, the descriptive labels of chronic gastritis carry
the risk of being misinterpreted by general practitioners
[17].
In this study, the endoscopic ﬁndings of gastritis
revealed a signiﬁcant relation between the following
variables: hyperemia, erosion, mucosal nodularity, and
ulceration (p < 0.005), and the antral type gastritis that is
representing the major forms of gastritis (p < 0.001). Our
endoscopic ﬁndings are in agreement with a study that
revealed the presence of erythema in 68% of 300 patients,
antral erosion in 7%, duodenal ulcer in 5%, and normal gas-
tric mucosa in 20% [27]. Also, two  studies found erythema
in 44% and 43% of patients, respectively [36,37]. Yesim
et al [28] observed endoscopic gastritis in 54 of 64 (84%)
patients, and most (81.3%) showed endoscopic erythema-
tous/exudative gastritis.Histologically, 150 cases revealed mononuclear inﬂam-
matory cellular inﬁltrates, whereas seven cases were free
(G0). Among the former, G1 gastritis was  observed in 80
cases, G2 in 43 cases, and G3 in 27 cases. The relation
172 T.M.M. Hassan et al. / Journal of Microscopy and Ultrastructure 4 (2016) 167–174
Table 4
Distribution of endoscopic and histopathological ﬁndings and IgG.
Endoscopic gastritis IgG Normal
n = 120 (76.4%) n = 157 n = 7
Histopath
features
n = 157
Hyperemia
80
Erosions
15
Ulcerations
10
Nodularity
15
+ve −ve
Inﬂamm cells
G0 = 7 – – – – – 7 7
G1 = 80 58 5 2 – 17 10 –
G2  = 43 10 3 1 2 20 7 –
G3  = 27 10 5 2 1 7 – –
Activity  = 50 2 2 2 2 39 2 –
LFs  = 40 – – 2 10 26 2 –
Atrophy = 15 – – 1 – 13 1 –
matory;Metaplasia = 5 – – – 
Total  80 15 10 
Histopath = histopathological; IgG = immunoglobulin G; Inﬂamm = inﬂam
among these grades of gastritis was signiﬁcant (p < 0.001).
Lymphoid follicles were found in 40 cases, inﬂammatory
activity in 50 cases, glandular atrophy in 15 cases, intesti-
nal metaplasia in ﬁve cases, and dysplasia in 10 cases,
whereas atypical reparative changes were seen in 12 cases,
and all these ﬁndings revealed a signiﬁcant relationship
(p < 0.001). The relationship between endoscopic ﬁndings,
inﬂammatory inﬁltration, and Hp colonization was signiﬁ-
cant (p < 0.001), whereas the relation between G0 gastritis
and hyperemia was insigniﬁcant (p > 0.001). There was a
signiﬁcant correlation between Hp colonization and hyper-
emia, as well as with gastric erosion (p < 0.001). All grading
of gastritis (G1, 2, and 3) showed Hp colonization, whereas
G0 was free. Garg et al [27] found mononuclear inﬂamma-
tory inﬁltrates in most cases (70%), with 20% of them being
endoscopically normal, yet they showed chronic inﬂamma-
tion on histology. Our results are in parallel with those of
Khan et al [38], who found 32% of patients with chronic gas-
tritis histologically had normal endoscopic ﬁndings, hence
emphasizing the role of biopsy even in normal endoscopic
cases.
The mucosal nodules detectable by endoscopic exami-
nation may  not be an essential diagnostic parameter. One
study reported that lymphoid follicles were not present
at the sites of endoscopically identiﬁable nodules, and
patients endoscopically diagnosed with nodules showed
them in areas ranging from the gastric antrum to the gastric
angulus, but histological features were observed in areas
extending from the antrum to the corpus [39]. Addition-
ally, Matsushia and Aftab [40] found that scores of chronic
inﬂammation, neutrophil activity, glandular atrophy, and
intestinal metaplasia were signiﬁcantly lower with Hp-
positive Bangladeshi than in Japanese patients at all gastric
Table 5
Distribution of endoscopic and histopathological features, Helicobacter pylori colo
Histopathological features Endoscopic features
Inﬂammation No Gastritis Others 
150 30
G1 G2 G3 GERD HH Do
80  43 27 7 120 10 8 12 
Do = duodenitis; G1 = Grade 1 gastritis; G2 = Grade 2 gastritis; G3 = Grade 3 gastrit– 5 1 –
15 127 30 157
 LF = lymphoid follicle.
sites. They linked this to a hypothesis related to Hp strains
and these patients were typically infected with a Western-
type Hp [41].
Regarding the anatomical location of endoscopic gastri-
tis, our study revealed that antral type was represented in
a higher percentage (57.3%) of patients, whereas, antrum
predominant pangastritis and corpus predominant gastri-
tis were each seen in 9.5% of patients. These ﬁndings are
in agreement with Matsushia et al [42,43], who reported
that antral gastritis was  present in a higher percentage of
cases of endoscopic gastritis, regardless of age. However,
our ﬁndings are in disagreement with those of Uemura
et al [11], who  reported that corpus predominant gastri-
tis was  present in a higher percentage of Japanese patients.
So, the anatomical location of gastritis may  be changeable
according to the Hp strains and residency.
In this study the sensitivity of endoscopic abnormali-
ties for gastritis was  76.4%. A previous study performed on
100 patients found sensitivity of 91.7% and another study
reported 98.3% [44,45].
Our ﬁndings of gastritis grading and Hp colonization
revealed an agreement with a study performed by Rugge
et al [17], who  found G1 gastritis in 51% of patients, G2
in 27.4%, and G3 in 17.2%. That study also found duo-
denal ulcer associated with gastritis in 86% of patients.
Garg et al [27] observed Hp in 37% and 57% of patients
with hyperemia and erosion, respectively. They also found
mononuclear inﬂammatory cellular inﬁltrates in all cases
and most of them (70%) exhibited mild inﬂammation (G1),
while 27% showed moderate inﬂammation (G2). Another
study [46] observed mononuclear inﬁltrates in all biop-
sies and most revealed moderate inﬂammation. Garg et al
[27] reported that 33% of cases showed activity that is
nization and IgG of all cases studied.
Hp IgG Normal mucosa Total
+ ve −ve + ve −ve
147 10 127 30 7 157
is; GERD = gastroesophageal reﬂux disease; HH = hiatus hernia.
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n agreement with our ﬁndings. The same authors found
landular atrophy in 12.3% of cases and intestinal meta-
lasia in 7% of cases, which is close to our ﬁndings, as
ell as being in agreement with other studies [47,48]. In
he same theme our ﬁndings for microscopical detection
f Hp which was seen in 93.7% of all biopsies are near to
tudies showed positivity in 86.8%, 78% and 65% of cases,
espectively [49–51]. Additionally, our observations are
n agreement with another histopathological study that
howed 95% accuracy for detection of Hp [52].
Our study found anti-Hp IgG in 82.8% of cases, whereas
he endoscopic evaluation found Hp gastritis in 76.4% of
ases and histopathological detection of Hp was found in
3.7% of cases. So, the latter is considered a reliable invasive
iagnostic tool in the diagnosis of Hp gastritis. Megraud
nd Lehours [53] concluded that histopathological detec-
ion of Hp is considered the ﬁrst diagnostic method and is
till widely used in suspicious patients with dyspepsia or
n regions with high prevalence of Hp. Serologically, there
re many tests available for Hp, yet the titers may  remain
igh for months after elimination of Hp by speciﬁc therapy.
nti-Hp IgG in some studies revealed a lower speciﬁcity for
etection [54].
. Conclusion
Histopathological interpretation of gastric biopsies is a
eliable indicator of Hp infection as well as gastritis grad-
ng according to the Sydney grading system. Endoscopical
ndings of Hp-induced gastritis are nearer to the seropos-
tivity of anti-Hp IgG in the environment of study, yet IgG
s superior and non-invasive method for Hp diagnosis.
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